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1 

{fmiz]s.\,^mm-v\tmm±mm-<Dm^m(D±izmm $ 

Strf5Tai5:3 7<i:|frfE±ai5^-®SS14Jl*«aiiS$ 
SftfH±a5^-0«Stt/i«MfB±g|5^-®«att)l® 

mmi^tM^i'W.mmtz±mmmt Lrm^-r^±^m 
-(om^mt, simmiz±&.3-i7tvxmtk-r^±&> 

ie±g|5^—C5E^tt»li;i 0X7^^7 'J >i?'B{CjaVi^lt 

ci$nfc:^K=i-f;i'±ic«e$n. ^etc, x7'<7'j 

KRi*^'fE^^-^';/7'fiiC+SS-r^fi$T-X7^7iJ 
TSPfflliSSSJl. StfSETaiSlg^fiSttJS, MiEBE^=^^-^-;/ 50 
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2 

StFfEit6i^«« RU^MIE»Ii:3'fJU<&^^-r^S«S:Wr 

mi^tn\^-r^T^mmmm.mt. fE®a#i*t[6]LiE 

'Ammi^xm^iL, A^O. x7'\7'J>i^®/&^?>BEMki» 
yS{Cffl^-rsS$TX7'<7 'J >y®*^?.iE^<«{*t 

wiETSP^— omttH©x7'<7u >ifmtmmu:f3\^ 

$ < ;^c-i> d <i:^#gi<h-r«.ftIfEtt^« 1 TiS 3 ©t^-m 
*^»cfE«©?f)Kffiai5t'\-y H. 
m^ms] HfIfETgpr]7SSVi(JfifIfBTgpm— ©SS-tt 

nmtmzm^^mjjmm^F^mwcL. tmm±m'^m 

t Ufc d t *!^SS[i:-r S 1 M 4 ©l.irtX*MCfE« 

[1**31 6 ] W^^SB^-r^lHlteBTtgi^tK^fEMia^ 

mzmm^mm^rc\tmmm.fEmmi$-^K>^m'&n±-r 
im-izM\^x7i7-t7.r^^m^m^m^. mtm^ss. 

fiiflM*:*<tS?BCOfSSl«>^VMiS^^tC-^i-$.fcO 1 0. 
0 0 OlHliy.±-r|B]teL, lE^J^iSSCTi^S 0 OMHziiti 
T'$.-5«S^fE®W*S«fc:*3V>'T> StJlE»M«aM^-y K 

mn^m i tis s ©v^-r'n*MciEm»^i^saM'\>v k*^ 

[0 0 0 1] 

(CgIL, #(Cii5Sa/JllMfE^S^^-r-5)it5i)C7)1t-&S 
[0 0 0 2] 

»^*^ff^:)n^, SMfiS^'v-;' Kibxia, mm^mn 

[0 0 0 3] 011. 1 2 tCtte3l5CDSS^5^-i' X^^eiC 
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1 nt^<D^m^(DmumT'$>^. mil. 2 2tz*-r 
i!t)i2, Tgi5->->'i'h'«3, T^mmm4. m^mam 

ji'Mi 1 . iiifei^w 1 2 > ±^:J7m 1 3 > ^mm i 4 ^ 

«9i:±gRaT«l 3©Wlc?^fiX$n-5)n'f;l'Sl 1 
fflViT^f^^IH^b, Tg|5->-;i'K«3 t±SP->-;^F 
[0 0 0 4] Htc*3tJT, fE^'N-;/ 

T *^ tc fis* * #t * -a- •& * T s , 

[0 0 0 5] FW±a53T 

[0 0 0 6] td^-C, jfi^JK^x-fXirggW^^ft 40 
[0 0 0 7] fi8^x-i'Xi7gB©l51fe§aS:ii5Je)'5>S:* 

[0 0 0 8] :ini^(Do*>hyyi7^mffil±(D^tt>iZ 

[0 0 0 9] Lii^LUA^'b. m.mm<^mmmm.^y so 
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4 

I m^u^mmmi 2=^mmi'tzm\zmf$.-^n^rztb. 

:3^)mi l^*feiitjll 2 0f^-5ii5<)9~ 1 5 umm&(D 

±^tj.s:m(ormzhyyi7m=s:m.^r^mm9cm^^ 

II 1 3cr>M;?3~4 umlCj^LT. l/v7.h®]^P«4 
~5 Atmgaf£^gX^>^. fi^oT. gli05TSBT«Uv 

-5. ±SI5n7^1 3JC*JttSJlffi5feSgS|5®h7-y 

FT«, M^PT^n 0 nm&.jL<DUz^:X 
hTl iJ.m£KT<Dhy-yi7m^miiSi-r^^t\ZU^. L 

< ■rn^«?#SOiSTi^c t**i|lHT% iEatc h 5 -y i' "H 

[0 0 10] c:©J:'5fj:P>3S*18St-r-5^g:<!:UT, # 
ggsp 1 1 _ 1 4 9 6 2 1 ^ii^^4#M¥ 1 1 -2 0 3 6 

fcem*#tiii&t-^^-©6S'ttB®--^(C^^#JbXJ^fig-r 
•5ltjt)i^FJ^Snxi.^*„ Cl(DltjHcJ:niS, ±gP3T 
^SfiaiL.;^c2-s>Ogp^lC:5i-§iJUXfl^fiK-r-£.ifc*> F^y 

i7m^m.'&-r^^—(om^m<omm^±mizf\s^<-r^ 

z. i*^tb5t5-5o ^ e. iz\imm^ i i - 7 e o 9 ^ii^fsic 
«ci(^g:ll*^rHbfc«jt*^*MS^$tiXLi^<. z.nib(D 

y^mz^ K> 1 Mmt^T© hyy ^mT^^nmzn^— 

> J^fiRT S ^1 1 t fc . 

[0 0 11] — mmrf^ 7.i7^m.o^'f-i'um.T&m. 

|^«tlSttCJSJPU, jfi^T«3 0 OUUz^±.\zmV^ 

ti.m.^^m^t^ t i tc =1 ;Kc8!frfB^««troB#PBl 

^mtifi-\-i^\zmitr^^^^^fs.mm.\z-r^^iim. ^ 

[0 0 12] UA^Lf<£75^e>, ±aibfc^»0iJXtt, $I5F 
3 0 OMHz (Cfe*5J:.S<iSjligi^ttcDiei±{cM]gLX« 

jt*^fti-bfcrt^«cn*X'(c^#$nx^^;^j:Vi. ±j2ti 

m-^<DmmmtTmzm^^m*:)T'$>^. 
[0 0 13] mto^. mmMmizmi^T. ±9537 

tj.:Li^\t. m-(Dmitmtm=.(DmiSim^<Dmmmmz 

i5i-f^mmz$>^o 013, 014, 015«iilia^ft] 

1 1 - 1 4 9 6 2 1 ^li$BXBi^Snfe±a5 

ziT^-'i^mvxmi^r^^-^mmmm^^y f®— e^j 
x'$)-5. 01 4i,t:i<Dm-^mmmmm.^y Fo«i£tgrM0 



5 

»C ^ L ^ n -r fClltPit ^ «E L fc t ^ IC fiSSg 1*1 ^ Sit 
m-o^m^m l S a t^ricoattB l S b StEI l 3 tc* 
[0 0 14] 01 3 -e«^— comtt® 1 3 SL\Z1Vyi?- 

-OhA-A' ^^iSL\^. 7l/7Jt^-f> hA-A' J: 0 

*>j«#:Mipi®*^e>i«in-5«i^-zr3Eic^— ©atts 1 3 a 

fc^^tt. CDait® 1 3 a t^-Oi^ttJi 1 3 b CD 

JI^Mffitc^bT, ss^il;^£:^|S]-rm— omttW 1 3 a 
*^e.^-fisi4)ii 3 b^vtaitx-rs., z.(r>tz.}b. m%if' 

(CiJl-iT, El 1 5 tC5^t':5^^CO|p]€-tC?ia«SitA^*^i;«.« 

^l/TJl^-r > hA-A' A^e>J«#:*tl6]®ffliJt>g:*t® 
— ©mttB 13a t^— OfiSttW 1 3 b hlfi. UT 

[0015] m 1 0 {C«ittM¥ 1 1 - 7 6 0 9 T- 

Lfc^JrRlfficoWISi:^^^^-^ -yT'fi Steffi ^T^PbIRITSK^: 

[0 0 16] 

«8it(cJ;Sii5^SEfa^!^ttM<t'^©i^S^6«b. 3 0 

0 MH z £A±Oii5if J^E^ffi^tCiiViT 1 u m&.T(D^ 

[0 0 17] 
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[0 0 18] -rut^^. m-^mmm^y \^<Dmmmmm 

^&«)5X•r^^SSttgP«w^S^£^{J>fd:< <ht;« TSfinT. fa 

10 [0 0 19] Sfc, ;{)^*^.5«^(CJ:Oii5SBSia^ • i^^ 
n-5^:tie.cDattBcD*i*fMJB4*©8fe^tc<tO, laSttB 

[0 0 2 0] m-^mmm^y \^<Dsimmtm<Dm0!iii:i. 

i^r^T^^Tii. mmmi^tMjsi-r^tm^^'^y^m 
20 t. ns.mtm^iisct\^i.mmm\z±&mmt\.Tmmr^ 

S±gP^-(75JSg'ttBt*)ili^«B$-t±v tS^O, SfffHTSP 
n7iBtr5a±ac^-oi^'ttB©i^BX'X7^y ij >^*B 

ffi S- jfi I' i^^T mrl2±ai5^ — ® attB (D -h (C WB $ 
n> f*jILfcMl^T«SfllEfE»^^ yB±cD^«^BS: 
z>'«feiHiB(c-ai!^ci^nfc»M3'f;i.J:i{c«B$n. $5, 

■h^-o. gf(i2±SP^-cOJgi'tt«tttfrfBJiSI5^-®5S'ttBO 

'^yjm.mzi6\,^xmu±M¥^-<Dmi^m<D^:^m.^(Dim 

M-teJ: D t>*i^S-^SafE±gP^-<DJSai4B <!:^i^ 
*5tiT, MiE±ai5^-©i6SttB«^:^«««ti^^J;0 
40 [0 0 2 1] 2|s:^&{Cj;n«, ^T^-wmttBtCiSVi 

m9.miz^^^mmEmi^^m<t^<Dmm^^m-r^ 

[0 0 2 2] Sfc, ±g|5^-wfiSttB<t±gp^-roatt 

B<i:0^iitM^{c*3tt^±gI5^:::«St4B«*i^ffi«> -h 

50 i*. *giKffii®T©m^iii*s:«i^jT'^. ±mm=-<Dmm 



[0 0 2 3] $?>ic, w,-<Dm^mt^-(r)m.'\mt(D 

[0 0 2 4] ^ti. ^-<Dm.itm<Dmyjmm\z:hi-f^<m 
^ftTji. mmmmiztoif^m-com^moim^m^ o 
maiiT' &i>rzib. iimmmzin.^-i:&m-rnt^±ctzi: 

[0 0 2 5] tui:'t>. :^mMi,z9f^^mmz-r^^tiz 
=ko, mn.miz^^m^mmm^itm{t-^<r>m^^m» 

mz^i^-r^z.tA^ojmtu^rzi!b. 3oomhz^± 

[0 0 2 6] Sfc, J«#:{CjfiS-r-5M*SlC*3ViT, fSSl 

t. mmm^tM\siVKmmiz±mmmtLxmmr^ 

ic€l«-::*nfcieK:3-i';i.±{cfll)l$ti. xy 

'^T'J >^®75^e.fE©«i*<t«S*t<?5^:^tegTHtj|BT 

n. $?.tc. mIfETai5m-OfiBi14S<J:S5fe±S|5^-CDJBS 
It)! t ©*Hfl] WIB*iffiSl^ ^ ^Slcffl ^-r -5 fi $ TX 

[0 0 2 7] *^g£7)J:5;^S«fi£Ott^^»mea'\-y 
[0 0 2 8] TSP^— ®Sai4ecD<«#:jt^[&]®(C 
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y3j^(D&^jiO&<r^m0S.izr^fttb\z. Tmm-iz 

-(Dm^mi:m&}m^mm^m.Ltt^^mmizio\.^T. m 
10 cr,mitmtmmmmmtibmm.Lfii.^mmzio\.^xm.M 

[0 0 2 9] $fc< ±&^m-'Com^m^mi$.-r^m^u 

[0 0 3 0] Mtc. ifEWfEfiltSltgaC^S^fcSltggBifi 

i3.TBis.^iti>^ti,zj^Ki. mm^!!^ii<Dmtifzm'^m 

[0 0 3 1] 

m\zht-D'^m^t:^mvxmm-r^. 

[0 0 3 2] 

im~mmm: 0 2tt*fiB^©^-(^*s6^j{ct5tts« 

30 iC*3tt-g>^t^M»M^M'\-y H®±g|53 7)l 1 3 *0 1 

[0 0 3 3] 0 2{c5^r<fc'5{c, ^^mizm^m-^mm 

mm.^^y\^xit. ±:^Z'yi7mmi±izmmm2^^ 
LTN i F e^<Dmm^^mmi^rzTmmm.'>-)iv:B 

3 75^}gfiK$nTVi-5, Ta5ffilM->-;UK)l±tCttA 1 2 

mm.m.tnmmTm 5 . m^pmme. mmmitm-^m 

oTJ^fi)<:$ns±gP«feig[B8®Ji{Ctt, »j2liT-&IESi'\ 
40 H©Ta53 7)li:UT®«*g**taS±gp->-;|.KIl 
9$WBL. W^'s-y K*«^-r^= Tgl5=i7 
HSr^la-SiSPv-Jl' h*)i 9 CDE®^+ -y :/ffliJ«ffi^ffi 

ym<Dm^Witm-(Dm^m 1 3 awiEs^^ yrmcD 

50 Sl's-y K5i>^JKfi£$n-5. 
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[0 0 3 4] CdT. Ta5zi7gSr^*a2)±gp->-;UH 

^ai-r-s^— cDffiSttB 1 3 amm^^"yym(D<ii^^m 

[0 0 3 5] Ta5:3 7)19®±Jr«*fe;ifeM*^^.;^c^gE» 
^•^■y:/B 1 0*^«B$n, ^cD±ic:*fe;Hfe)l 1 2 . 
)Vmi 1. ±gB:3T»l 3i&mUT. fe^'\>;/K^1t 

[0 0 3 6] .hgPnTSlStS. fH^<«#:i:?ot 

1 3a<t, ±gP3-^i:LTtSI«g-r-5±g|5^-©6SttJl 
1 3 bi:0D-OCDJSttgji^e.«fiX$n-5. ±815^— OfiS 
ttSl 3 a«Kgli«{*:t*t|pI-r-5-5gT'±g|5e®<i:LT 
±S|5|S— 1 3 b»i2^!«#:i:lijE^ 

msiE*^e.si»$nsm:^s:±a5^-<7)jKttHi 3 a tee 

[0 0 3 7] ±g|5^— O^tt^ 1 3 att, h^ .y^'iH-i: 

[0 0 3 8] ±sp^— cofisttgi 3 btt. ±i^m—<Dm 
tt® 1 3 a (Dm:^m^ 1 3 a 2 t?±g5^— ross^te^tfr 

yjmm. 1 3 a 1 «*iTfteW 1 J: D < . ^±g|5^— CD 

miim<Dmj3m^ 1 3 a 2 win^tew 2 j; o fc^^i.^'in- 

[0 0 3 9] 75^*^.&«fi£lC*51/:'T«, ^T^-OiaStt/l 

m \z±mm-(Dm^m t ±^f^-o:)m^m t ^mm.m ic 
mmr^fcef). mm^mt^'h^ <u-ox\^^^o tof^ 

[0 0 4 0] ±a5^-©attB<!:±ai5^-©iStt 

mt<Dismmmzii\-f^±^m-m^m<Dm-tm\i. ± 

m*^^±^m-o^M^m^tmMt:mmzmf^r^ z. t 

[0 0 4 1] -^^iz. ±.&^m-<Dm^tmt±^m-<Dm 

^mii<y^t^mmmizi5i,f^±^f^-m.^m(Dm^mii, 
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y yi7mizmmr^±um-(Dmmm<omy5mi^<Dmw 

M\^t^mizi6<,ir^im^^.i^iohmiKtu^rzisb. esib^ 
iZ'Z-mrj.m.-^^ma^tif^mi&mo^im^^ •yym^x-i- 

[0 0 4 2] rut)-^. ^mmm(ommm^^y 

it. Mmmizji^mmi^mm<^i^m<t^^nx^^± 

mi^r^:itil)i'^tlktf3:i>ftsbiZ. 3 0 0MHzU4±W 
10 iiSjliKM^JcisiiT, 1 Mm^i^T(75$ll^^•;/^lt'§Tt)-^- 
[0 0 4 3] :;^{c*5!isw^— ro|ISg^tc:*5itS1«-&S 

[0 0 4 4] iT, 7;l'5'-y^?^C<t'W-fe^5-;/i/**i|St*^ 

'E>u^iitmmm^ntc&^i ±i,zA 1 203^3 i 02 

3©±IC«A1 2 O 3^*^e75:-l>TgP*fei^«4 SrXA-y 

^<o±iz^mm^m7b^imm.-^n 

tagi*^ (AMR) ^^■^AMR*^ctOfe;«c#?^£W^ 

m:hf)m<E>n^u±mw6tKi^mm (gmr) m^T&^ffl 

30 [0 0 4 5] m^x. z.(Dmm.^mj}mmm'f-m5(D:^ 
mm^^-f^ys.uyif^m^^xm^vfzm. mm.m:tn 
^mmmTm & ^m^wtcggjtft $ -tts c: <»: s 1 m t-r 
^ c o c r p t i^<Dm^itun-f}^^u^mKMmm 
6 « ffis^j&trijaiiia^^ Jl 5 iz^mmm^mm-r^ z. t 

^SW^iTSAu, Ta. Cu, A 1 
[0 0 4 6] iE-©±{CA 1 203^*^^>7^t^iiaP*feigiJl 

8^mm-r^o ^o±\z\t. TSP:3 7e9^x/'?->5'^ 

TSPn7)19«/i-VD'r^©t*:e'tt«*5f75^?.f<£0. a 

[0 0 4 7] :kiz. TgRn7*±gf5->-JUHH9eDJi 

13, Al 2 0 3^S i 02Uii<Dmmm^lS.mi^MiU^ 
■v-yymi 0^mfS.-t^o ^<D±lZ7.a-t/\^ h(D& 

miitt^f^mim 1 2 c *o. 2 ummM(om^xmfisi-r 
■5. 

[0 0 4 8] if&umi 2 c^miisi.L'rzm. ^©±tc±s5 

50 ziT^S: 1 3 $r4 MmigfiCDP^TJ^fiXf -Si^^— <D 



It 

jgfiKT*. c«t€±sp^-c9{^i4)i 1 3 a ^mjimm 
f^o iiti'^T'r:^>5 'j>y<£ffli'^T. ^mu^^^f^^ 

1 (c;^i^J:5l'M:^M«l 3 a 1 ^?gfitT^= 
[0 0 4 9] CZ:-vm:^miA l 3 a 2 (7)i|H-ftW 2 tt*fl 
1 3 a 1 Oti^ffiW 1 ®-{gti±{cr^ ^ t:fym 

1 3 a 2 ©ifiTl-feWS: 0 . 6 xtrnJcj^fiKf-SJ^ 
^, ^^ffi^OlU-** 1 . 2 A£ in£i±{Cj^^r ^ Z. t 

[0 0 5 0] $ e>(c, ©fiSltli 1 3 a cD|fr:^M 

i®l 3 a l©S$D$r;^D-hA-l' hH J; 0 fe^< J^^K 

1. 0 MmiC}KBK-r-5«^» 8fr:^«lSl 3 a 1 OS^D 
[0 0 5 1] iK^^»[6]®;5^e^T±gP^-CDa'lt 

[0 0 5 2] ±g|5m— 1 3 a *«R^-r^att*J 
K©S5UF e*afi£Srii-^UfcF e N i -^^-^C oM i F 

10 0 5 3] *<*:fl<)ictt. ±aP^-©fi3i1±H 1 

3 a©fE®=^=A'>;':rS 1 0 ICifiV^ffliJOW^F eSSafiRSrif 

[0 0 5 4] 'AiZ-(:t>^'J>CfVhyyi7m^mflL 
A 1 2 O 3 .i: ©IsfeigtM 1 2 b 5:^— CDJKttB 1 3 

a^o'hmK^mv, mmt^e^mm (cmp) sr^u 

T¥fi{t5!lS^SgL. ±gPattBl 3 aCD«ffi^gtti$ 
g^l'^T, Cu7S:<i:©#«'l4Mm^b/i'5 3i'f;Hl 
1 1. A 1 203-^S i 0 2^c,?:®«fei^g 1 2 a 

jgfig-rs. c:;iT-. E!2(ciszi-r;Hi 1 i tL-x—mco 

[0 0 5 5) iffelStSl 2 aSrJK^K^. >''«-VD-i';rj:t*<^ 

y^mzj^iommo:>mmzmfiS.-r^o cco<t^> ±ap 

^^©mtt)! 1 3 b«. CMPlCJ:0¥S<tLfc±g|5m 
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-WffittB 1 3 a 1 3 a 2 ©SffilCfetr^T, 

_ha5^-<^)iSttW 1 3 a (Dtfi:f3mm 1 3 a 1 Wtg^ffiW 

1 J:0i2:<. 3 a 2<D*i^ifeW2 J;Oi95<?:t 

[0 0 5 6] ^^jvmm^omn^^tifzmm^m 

±gC^-©fi8tt)i 1 3 bro±S|im-(D 1 3 a i©f« 

10 1 3 b W±g|5^-©S3i14e 1 3 a .hcDj^Ji^ffi 

«tC*3ttSl@^ftW 3 CDlSEttB 1 3 a OD^:^ 

3 a 2(Di|ii^ffiW2©0. 8 ffiicTS CI tTS^M* 

[0 0 5 7] ±gP^-©i^ttB 1 3 a (DSfr::^« 

J® 1 3 a 1 ©ti^ftW 1 0 . 6 M m, 13a 

2 0ffi^ffiW2S:2. 0 jtim{C-rS«^, ±8|5|gz:®J8S 
Itg 1 3 b©±a5^-©ffiatt@ 13a i:®^«g««c{c*3 
{t'5)i|®Th*W3 $r 1 . G fim\zmmrt^, 

[0 0 5 8] ^\.-Z±W-t:Ummi 4T«oT*MBJ{C 

20 ^^^^m.nmm.$s,^y vf^^m.-r^, 

[0 0 5 9] Sfc, ±a5->-;UF®*Tgt5r3T)19«, 
_hg|5->-;l- HHiTaHn TS^^ii LTJ^^ bXfe J; 

30 !6^e7Jt-2>±g|5->-;PH)lS:«e)o^-^7./1y^fd:i:-Z?}g^ 
^, «6i&BibTS i 0 2^A 1 20 3<£rWBU. $5. 

[0 0 6 0] ±SC->-;i'H*T^nT)19«. 

^^^ii mnrnzT^mm t l Tts^-r -s sr^j- t © - o 

[0 0 6 1] c:®J;eilcjgfiK$n;t*MBJtC'^^1t-&S 
^i^a^'x-;/ FTtt±a5^-®ai4)i 1 3 a t JigP^- 
(Dm^m 1 3 b i:OjlS®£B{C^U;*}lBft8iE»Cj;SiiS^S[ 

[0 0 6 2] 

[^-isjg^j] ^ ^^miz^^f^-(nmmm^m 

4St;fg|5*#RgbTattM-ri>. 0 5 tt^-<^)||]S6#iJ© 
tt^^»J^il«:'\ .y HcofiS»r®0, 04 «|p|'\>y 

[0 0 6 3] *:||]!(g0lJlC*5UT«a«l±{C*ei^)12^ 
«ebAc^. TSP->->/UH^3. T8P«6iSk)l4. lES^Jft 

tft^j!)^s^^^B 5 < mEft"jtaiB6. «^ii7. ±mmt 
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lOLUTION: By constituting a magnetic member constituting the recording 
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LAIMS 



:iaim(s)] 

Illaim 1] The field close to a medium characterized by providing the following A record medium and the lower core 
hich counters A record medivim and the record gap layer which counters The first magnetic layer of the upper part 
hich counters with a record medium and fimctions as an up magnetic pole at the time of record The laminating of the 
jcond magnetic layer of the upper part which fimctions as an up yoke at the time of record is carried out one by one. 
jid a pnexmiatic bearing layer is constituted fi-om an end face of the aforementioned lower core and the first 
Forementioned magnetic layer of the upper part. In the field near this pneumatic bearing side, the laminating of the 
jcond aforementioned magnetic layer of the upper part is carried out on the first aforementioned magnetic layer of the 
pper part. A laminating is carried out on the thin film coil wrapped in the field which retreated by the insulating layer 
id insulating layer on the aforementioned record gap layer, fi-om this pneumatic bearing side fiirther in a back position 
pposite to a record medium The fi-ont field in which the aforementioned lower core and the second aforementioned 
lagnetic layer of the upper part are connected with, and the first aforementioned magnetic layer of the upper part is 
)rmed with the end-face width-of-face size in a medium opposed face, It consists of back fields formed with a larger 
idth-of-face size than the width-of-face size of the aforementioned fi*ont field. And the second aforementioned 
lagnetic layer of the upper part is connected with the first aforementioned magnetic layer of the upper part in the back 
eld of the first aforementioned magnetic layer of the upper part with a larger width-of-face size smaller than the 
idth-of-face size of the back field of the first aforementioned magnetic layer of the upper part than the width-of-face 
ze of the fi-ont field of the first aforementioned magnetic layer of the upper part. In the field which retreated from the 
ack field's, it is formed with the larger width-of-face size than the width-of-face size of the back field of the first 
forementioned magnetic layer of the upper part rather than this connection field. The substrate which fiirthermore 
ipports the aforementioned lower core, the aforementioned record gap layer, the first aforementioned magnetic layer 
f the upper part, the second aforementioned magnetic layer of the upper part, the aforementioned insulating layer, and 
le aforementioned thin film coil 

31aim 2] The field close to a medium characterized by providing the following The first magnetic layer of the lower 
art which counters with a record medixmi and fimctions as a lower yoke at the time of record A record medivrai and 
)wer auxiliary magnetic pole **** which counters The second magnetic layer of the lower part which counters with a 
jcord medivmi and fimctions as a lower magnetic pole at the time of record A record medium, the record gap layer 
'hich counters, and the first magnetic layer of the upper part which coimters with a record medium and fimctions as up 
lagnetic poles at the time of record, The laminating of the second magnetic layer of the upper part which fimctions as 
ci up yoke at the time of record is carried out one by one. And a pneumatic bearing layer is constituted from an end 
ice of the first aforementioned magnetic layer of the lower part, a lower auxiliary magnetic pole layer and the second 
lagnetic layer of the lower part, and the first aforementioned magnetic layer of the upper part. In the field near this 
neumatic bearing side, the laminating of the second aforementioned magnetic layer of the upper part is carried out on 
le first aforementioned magnetic layer of the upper part. A laminating is carried out on the thin film coil wrapped in 
le field which retreated by the insulating layer and insulating layer on the aforementioned record gap layer, 
urthermore, the first aforementioned magnetic layer of the lower part and the second aforementioned magnetic layer 
f the upper part are connected from a pneumatic bearing side in a back position opposite to a record medium, 
urthermore, it is formed so that a record medium may extend from a pneumatic bearing side to the back of an 
pposite side by the length by which the opposite interval of the second aforementioned magnetic layer of the lower 
art and the first aforementioned magnetic layer of the upper part is equivalent to record gap length. Furthermore, the 
mgth of a direction perpendicular to the pneumatic bearing side of the second aforementioned magnetic layer of the 
>wer part forms for a long time than the length of this direction of a lower auxiliary magnetic pole layer. And the first 
forementioned magnetic layer of the lower part, the aforementioned lower auxiliary magnetic pole layer, the second 
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Forementioned magnetic layer of the lower part, the aforementioned record gap layer, the first aforementioned 
lagnetic layer of the upper part, the second aforementioned magnetic layer of the upper part, the aforementioned 
isulating layer, and the substrate that supports the aforementioned thin film coil 

:;iaim 3] The first magnetic layer of the lower part which counters with a record medium and fimctions the 
Forementioned lower core as a lower yoke at the time of record, Carry out the laminating of a record medium, the 
>wer auxiliary magnetic pole layer which counters, and the second magnetic layer of the lower part which counters 
ith a record medium and functions as lower magnetic poles at the time of record one by one, and it is formed. And the 
rst aforementioned magnetic layer of the lower part and the second aforementioned magnetic layer of the upper part 
:e connected fi'om a pneumatic bearing side in a back position opposite to a record medium. Furthermore, it is formed 

> that a record medium may extend fi-om a pneumatic bearing side to the back of an opposite side by the length by 
hich the opposite interval of the second aforementioned magnetic layer of the lower part and the first aforementioned 
lagnetic layer of the upper part is equivalent to record gap length. Furthermore, the thin film magnetic head according 

> claim 1 characterized by the length of a direction perpendicular to the pneumatic bearing side of the second 
Forementioned magnetic layer of the lower part forming for a long time than the length of this direction of a lower 
ixiliary magnetic pole layer. 

::iaim 4] The aforementioned claim 1 to which the saturation magnetic flux density of the magnetic material which 
institutes the first magnetic layer of the upper part is large at a record gap layer side, and is small characterized by the 
ird clapper by the far side, or the thin film magnetic head given in either of 3. 

;;:iaim 5] The compound-die thin film magnetic head given in either of claim 1**4 characterized by having laid the 
lagnetoresistance-eflFect element underground with the shield layer, the insulating layer, the magnetic-domain control 
lyer, and the electrode between the aforementioned lower core or the second aforementioned magnetic layer of the 
>wer part, and the aforementioned substrate, and considering as a record reproduction compound die. 
Illaim 6] The magnetic-recording medium which records information and which can be rotated, and a means to rotate 
lis magnetic-recording medium. The thin film magnetic head which reproduces information for information fi-om 
jcord or this magnetic-recording medium to this magnetic-recording medium. It has a move means to access this thin 
Im magnetic head to the aforementioned magnetic-recording medium. In the magnetic recorder and reproducing 
evice whose record fi*equency the aforementioned magnetic-recording medium rotates by 10,000 times or more per 
dnute at the time of informational record or reproduction, and is 300MHz or more The aforementioned thin film 
lagnetic head is a magnetic recorder and reproducing device characterized by the bird clapper firom the thin film 
lagnetic head according to claim 1 to S. 
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ETAILED DESCRIPTION 



)etailed Description of the Invention] 
lOOl] 

lie technical field to which invention belongs] this invention relates to the compo\md-die thin film magnetic head for 
irrying out high-density magnetic-recording reproduction especially, and the magnetic recorder and reproducing 
jvice using this about the record regenerative apparatus which used the compound-die thin film magnetic head and 
is compound-die thin film magnetic head. 
»002] 

)escription of the Prior Art] Informational RAV is performed by the thin film magnetic head in the magnetic disk unit 
;ed for storage equipment. Generally the thin film magnetic head of the compound die equipped with the reproducing 
jad for reading the recording head and information which write in information as the thin film magnetic head, 
spectively is used. 

i003] The outline of drawing 1 1 and the compound-die thin film magnetic head used for 12 at the conventional 
agnetic disk unit is shown. Drawin g 12 is drawing of longitudinal section of this compound-die thin film magnetic 
jad, and drawing 1 1 is the perspective diagram of the principal part. As shown in drawing 1 1 and 22, on a substrate 1, 
e laminating of an insulating layer 2, the lower shield layer 3, the lower insulating layer 4, the magnetic-reluctance 
pe element layer 5, the magnetic-domain control layer 6, the electrode layer 7, the up insulating layer 8, the lower 
an up shield-cum-] core layer 9, the record gap layer 10, the coil layer 1 1, an insulating layer 12, the up core layer 13, 
id the protective layer 14 is carried out one by one, and it consists of the conventional compound-die thin film A 
agnetic-recording medium is received in the compound-die thin film magnetic head of this conventional type. The 
wer [ an up shield-cum-] core layer 9, and the up core layer 13, The lower [ an up shield-cum-] core layer 9, and the 
)il layer 1 1 formed between the up core layers 13, A signal is recorded using the recording head which consists of a 
•wer [ an up shield-cum-] core layer 9, and a record gap layer 10 pinched by the up core layer 14. A signal is 
.produced by the reproducing head equipped with the magnetic-reluctance type element layer 5 arranged in the 
production gap formed in the lower shield layer 3 and the lower [ an up shield-cum-] core layer 9. 
)004] In the conventional thin film magnetic head, as shown in drawing 1 1 , the up core layer 9 which constitutes a 
icording head is straightly prolonged toward back fi-om a medium opposed face by the same width of face as the 
idth-of-face size T which specifies the width of recording track in a medium opposed face, and becomes the 
)nfiguration which spreads and goes toward back fi-om the point of A-Ain drawing' called flare point. Generally the 
3 core configuration as shown in drawing 1 1 is used widely. It considers as this configuration for making magnetic 
ux supply effectively to near the record gap by narrowing down the magnetic flux guided firom coil current by flare 
Dint A-A\ 

1005] On the other hand, using the fi-ame galvanizing method for the formation process of the up core layer of the thin 
Im magnetic head of a conventional type is known widely, the fi'ame galvanizing method ~ an up core — a conductor 
after turning the laminating of a coil and the insulating layer up one by one and forming the ground film for plating, 
lagnetic films, such as a permalloy, are galvanized on the substrate in which the resist fi-ame of a desired 
Dnfiguration was formed in by phot lithography -, and the fi-ame was formed after that Next, the mask of the field 
irroxmded by phot lithography - by the fi-ame is carried out by the resist, wet etching removes an imnecessary 
lagnetic film, and an up core layer is formed collectively. 

)006] By the way, the inclination of large-capacity-izing and rapid-access-izing of a magnetic disk xmit becomes still 
lore remarkable, and highly efficient-ization of the thin film magnetic head is demanded in connection with it in 
scent years. 

)007] . which needs to carry out densification of the amount of information recorded on per unit area, i.e., the field 
jcording density, in order to raise the storage capacity of a magnetic disk \mit ~ for that, improvement in track density 
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id track recording density serves as a technical problem 

)008] among these - the improvement in track density sake - the width of recording track of the thin film magnetic 
sad — a detail - it is necessary to high-degree-of-accuracy-ize 

)009] However, in the thin film magnetic head of a conventional type, as shown in drawing 12 , since the up core 
yer 13 is formed after it carries out the laminating of the coil layer 1 1 and the insulating layer 12, it will need to carry 
at pattern formation of the magnetic pole point which specifies the width of recording track in the lower part with a 
g level difference of about about 9-15 micrometers which the coil layer 1 1 and an insulating layer 12 make, 
pecifically, about 4-5 micrometers of thickness of a resist are the need to 3-4 micrometers of thickness of the up core 
yer 13. Therefore, in the lower part of a level difference, the thickness of a resist will amount to 10 micrometers or 
tore. On the other hand, since the thing 1 micrometer or less is in use now, by the thin film magnetic head of a 
)nventional type, as for the width of recording track of the magnetic pole point in the up core layer 13, thickness will 
►rm the width of recording track 1 micrometer or less by the resist 10 micrometers or more. However, when the 
ickness of a resist film became thick too much to the width of recording track in this way, it was substantially 
fficult for the pattern collapse at the time of resist exposure, the fall of resolution, etc. to form the width of recording 
ack correctly owing to. 

101 0] As a means to solve such a problem, the structure divided and formed in two, the first magnetic layer which 
inctions considering an up core as an up magnetic pole, and the second magnetic layer which supplies the magnetic 
ux guided to the first magnetic layer by coil current, is indicated by JP,1 1-149621,A or JP,1 1-203630,A. Since it 
vides and forms in two portions which mentioned the up core above according to this structure, the level difference 
rthe first magnetic layer which specifies the width of recording track can be sharply made small. Fxirthermore, the 
ructure which canceled this level difference is indicated by JP,1 1-7609, A. It became possible to carry out pattern 
sanation even of the width of recording track 1 micrometer or less with high precision by these methods. 
>01 1 ] On the other hand, for improvement in the speed of the data transfer rate of a magnetic disk unit, the fi-equency 
: the time of recording information on a record medium increases rapidly, in recent years, amounts to 300MHz or 
lore, and is utterly. It becomes important, when securing a required RF recording characteristic to make it the 
ructure where a time change of the magnetic field generated from a record gap can fully follow, to a time change of 
le record current passed in a coil, while securing a magnetic field required for record in such a RF field. 
)012] However, the contents which examined structure of preventing the structure which can form the ** width of 
jcording track or its formation method, and record bleeding, and examined structure in relation to improvement in the 
F property which amounts to no less than 300MHz are not reported by the well-known example mentioned above 
itil now. The trouble at the time of seeing from a viewpoint of the improvement in a RF property in an above- 
lentioned well-known example is as stating below. 

)013] That is, an important tiling is in the configuration in the connection field of the first magnetic layer and the 
jcond magnetic layer about RF record especially by the compound-die thin film magnetic head which halves and 
)rms an up core. Drawing 13 , drawing 14 , and drawing 15 are the aforementioned well-known example and an 
cample of the compound-die thin film magnetic head which halves and forms the up core indicated by JP,1 1- 
49621, A. Drawing 14 is with [ of this compound-die thin film magnetic head ] drawing of longitudinal section, and 
rawing 13 is the perspective diagram of the principal part. In addition, the arrow shown all over drawing shows the 
tuation of magnetic flux which flows the inside of a magnetic path, when current is passed in a coil. Moreover, 
rawing 15 is drawing seen from the direction of the arrow which showed first magnetic layer 13a and second 
lagnetic layer 13b to drawing 13 . 

)014] In drawing 13 , flare point A-A' is formed in first magnetic layer 13a, and first magnetic layer 13a and second 
lagnetic layer 13b are mainly magnetically connected in the field which separates from a mediimi opposed face rather 
lan flare point A-A*. The magnetic flux guided by coil current flows into second magnetic layer 13b from the first 
lagnetic layer 13a in an almost perpendicular direction to the connection side of first magnetic layer 13a and second 
lagnetic layer 13b so that drawing M may show here. For this reason, an eddy current arises in the sense of the arrow 
lown in a perpendicular flat surface, i.e., a connection side, to the direction where magnetic flux flows at drawing 1 5 . 
'this connection area is large, the eddy current to produce will also become large and a RF recording characteristic 
ill get worse. In the compound-die thin film magnetic head which halves and forms in drawing 14 the up core shown 
5 an example, since first magnetic layer 13a and second magnetic layer 13b are mainly connected in a field broader 
lOugh than the width of recording track by the medium opposed face and opposite side from flare point A-A*, this 
>nnection area becomes large, a big eddy current arises and a RF recording characteristic becomes bad. Therefore, in 
le compoxmd-die thin film magnetic head which halves and forms such an up core, the configuration for the 
Dnnection of the first magnetic layer and the second magnetic layer needed to be rationalized corresponding to RF 
5Cord, 
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)015] Moreover, an example of the compound-die thin film magnetic head currently indicated by JP,1 1-7609,A is 
lown in drawing 10 . Here, the structure which canceled the level difference by the insulating layer to the first 
lagnetic layer spread previously like is indicated. With this structure, the interval of the opposed face through the gap 
yer of the first magnetic layer and a lower core layer serves as composition which extends toward the direction which 
sparates fi'om a medium opposed face at the interval equivalent to gap length. For this reason, in the field which 
Dunters through the record gap layer of a medium opposed face, the first magnetic layer of an opposite side, and a 
>wer core layer, magnetic-flux disclosure became large, the record magnetic field decreased, and there was a problem 
lat sufficient write-in magnetic field could not be acquired in high density and RF record. 
)016] 

*roblem(s) to be Solved by the Invention] It is in the purpose of this invention offering the compound-die thin film 
lagnetic head about improvement in high recording density and a RF property which solves an above-mentioned 
ouble, mitigates the influence on the RF recording characteristic aggravation by the eddy current produced in respect 
f connection of the first magnetic layer and the second magnetic layer, and has sufficient record capacity also by the 
* width of recording track 1 micrometer or less in a RF record section 300MHz or more. 
)017] 

4eans for Solving the Problem] In order to attain the above-mentioned purpose, the following means was used in this 
ivention. 

)018] namely, the magnetism which constitutes the record fianction part of a compound-die thin film head — at least 
le composition of a member with the first magnetic film of the upper part which constitutes a lower core, a record gap 
yer, and an up magnetic pole While constituting fi^om the second magnetic film of the upper part which functions as 
1 up yoke and considering as the composition in which highly minute processing of a width-of-recording-track size is 
Dssible The RF property of the compoimd-die thin film magnetic head was realized with high recording density by 
msidering the configuration of the connection field of the up first and the upper part second as the composition which 
in mitigate eddy current generating. 

1019] Moreover, while aiming at improvement in high-density record and a RF property by this composition, by 
iprovement of the relative configuration of these magnetic layers that are made to subdivide fiorther the role of the 
magnetic layer which constitutes a magnetic circuit, and are constituted as a cascade screen, the magnetic field 
stribution and the improvement / improvement effect of magnetic field strength depending on magnetic layer 
>mposition and a geometry also doubled, and the fiirther improvement in the RF property of the compound-die thin 
hn magnetic head realized. 

1020] In the field which approaches a medium first as composition of the record function part of a compound-die thin 
Im head A record medium, the lower core which counters, and a record medium and the record gap layer which 
)iuiters, The first magnetic layer of the upper part which counters with a record medium and functions as an up 
lagnetic pole at the time of record, The laminating of the second magnetic layer of the upper part which functions as 
1 up yoke at the time of record is carried out one by one. And a pneumatic bearing layer is constituted fi"om an end 
ce of the aforementioned lower core and the first aforementioned magnetic layer of the upper part. In the field near 
is pneumatic bearing side, the laminating of the second aforementioned magnetic layer of the upper part is carried out 
1 the first aforementioned magnetic layer of the upper part. A laminating is carried out on the thin film coil wrapped 
. the field which retreated by the insulating layer and insulating layer on the aforementioned record gap layer, from 
is pneumatic bearing side f\irther in a back position opposite to a record medium The front field in which the 
brementioned lower core and the second aforementioned magnetic layer of the upper part are connected with, and the 
rst aforementioned magnetic layer of the upper part is formed with the end-face width-of-face size in a medium 
Dposed face. It consists of back fields formed with a larger width-of-face size than the width-of-face size of the 
brementioned front field. And the second aforementioned magnetic layer of the upper part is connected with the first 
ibrementioned magnetic layer of the upper part in the back field of the first aforementioned magnetic layer of the 
oper part with a larger width-of-face size smaller than the width-of-face size of the back field of the first 
brementioned magnetic layer of the upper part than the width-of-face size of the fi-ont field of the first 
brementioned magnetic layer of the upper part. In the field which retreated fi-om the back field's, it formed with the 
rger width-of-face size than the width-of-face size of the back field of the first aforementioned magnetic layer of the 
Dper part rather than this connection field. 

>021] Since according to this means the first magnetic layer of the upper part and the second magnetic layer of the 
3per part are first connected magnetically in the second magnetic layer after narrowing down magnetic flux on the 
are point mentioned above, connection area can be made small. From this, the influence on the RF recording 
laracteristic aggravation by the eddy current is mitigable in the connection side of the first magnetic layer and the 
;cond magnetic layer. 
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)022] Moreover, since the width-of-face size of the second magnetic layer of the upper part in the connection field of 
le first magnetic layer of the upper part and the second magnetic layer of the upper part is narrower than the width-of- 
ice size in the back field of the first magnetic layer of the upper part, it can suppress magnetic-flux disclosure in a 
Dnnection field, and can supply magnetic flux to the first magnetic layer of the upper part effectively firom the second 
lagnetic layer of the upper part. 

)023] Furthermore, since it becomes broader [ the width-of-face size of the second magnetic layer in the connection 
eld of the first magnetic layer and the second magnetic layer, and the width-of-face size of the back field of the first 
lagnetic layer ] than the width-of-face size of the front field of the first magnetic layer in which both sides are 
quivalent to the width of recording track, loss of the magnetic flux guided fi'om coil current becomes it is small and 
ossible [ fully supplying magnetic flux required at the time of record to the record gap section near the medium 
pposed face ]. 

)024] Moreover, since the width-of-face size in the back field of the first magnetic layer is broader than the width-of- 
ice size of the second magnetic layer in a connection field, though a position gap arises in a connection field, since 
lere is no change of connection area, a process margin becomes large. 

)025] That is, since it becomes possible to supply effectively the magnetic flux which could mitigate the influence on 
le RF recording characteristic aggravation by the eddy current, and was narrowed down on the flare point in the 
?cond magnetic layer upwards by making it the composition concerning this invention to the record gap section near 
le medium opposed face, in a RF field 300MHz or more, the compound-die thin film magnetic head which has 
afficient record capacity also by the ** width of recording track 1 micrometer or less is realizable. 
)026] Moreover, the first magnetic layer of the lower part which counters with a record medium and functions as a 
)wer yoke in the field close to a medium at the time of record, A record medium, the lower auxiliary magnetic layer 
'hich counters, and the second magnetic layer of the lower part which counters with a record medium and functions as 
)wer magnetic poles at the time of record, A record medium, the record gap layer which counters, and the first 
lagnetic layer of the upper part which counters with a record medium and functions as up magnetic poles at the time 
f record. The laminating of the second magnetic layer of the upper part which functions as an up yoke at the time of 
5cord is carried out one by one. And a pneumatic bearing layer is constituted fi'om an end face of the first 
Forementioned magnetic layer of the lower part, a lower auxiliary magnetic pole and the second magnetic layer of the 
)wer part, and the first aforementioned magnetic layer of the upper part. In the field near this pneumatic bearing side, 
le laminating of the second aforementioned magnetic layer of the upper part is carried out on the first aforementioned 
lagnetic layer of the upper part. A laminating is carried out on the thin film coil wrapped in the field which retreated 
y the insulating layer and insulating layer on the aforementioned record gap layer. Furthermore, magnetic layer 
Dnnection of the aforementioned upper part second is connected with the first aforementioned magnetic layer of the 
)wer part fi-om a pneumatic bearing side in a back position opposite to a record medium. Furthermore, it is formed so 
lat a record medium may extend from a pneumatic bearing side to the back of an opposite side by the length by which 
le opposite interval of the second aforementioned magnetic layer of the lower part and the first aforementioned 
lagnetic layer of the upper part is equivalent to record gap length. Furthermore, the length of a direction perpendicular 
> the pneumatic bearing side of the second magnetic layer of the lower part formed for a long time than the length of 
lis direction of a lower auxiliary magnetic layer. 

)027] In the compound-die thin film magnetic head of composition like this means, since the first magnetic layer of 
le upper part is formed evenly, a part without the level difference by the insulating layer and still highly precise 
'idth-of-recording-track formation are attained. 

)028] Furthermore, in order to consider the length of a direction perpendicular to the medium opposed face of the 
^cond magnetic layer of the lower part as the composition made longer than the length of a direction perpendicular to 
le medium opposed face of an auxiliary magnetic pole layer Although there is magnetic-flux disclosure through a 
5Cord gap to the second magnetic layer of the shell lower part which is the upper part first, since it does not connect 
'ith the auxiliary magnetic pole layer magnetically in this field, the second magnetic layer of the lower part is 
lagnetically saturated with the field which the lower part second and an auxiliary magnetic pole layer do not connect, 
hus, in the field which the second magnetic layer of the lower part and an auxiliary magnetic layer do not connect, it 
; hard coming to reveal magnetic flux from the first magnetic layer of the upper part to the second magnetic layer of 
le lower part, if the second magnetic layer of the lower part is saturated magnetically through a record gap. That is, 
nee magnetic- flux disclosure can be suppressed in the field which the second magnetic layer of the lower part and an 
Lixiliary magnetic pole layer do not connect, it becomes possible to centralize the magnetic flux guided fi-om a coil 
nly on the section near the record gap in a medium opposed face. 

)029] Moreover, the saturation magnetic flux density of the magnetic material which constitutes the first magnetic 
lyer of the upper part was large at the record gap layer side, and it adjusted the saturation magnetic flux density of the 
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rst magnetic layer of the upper part so that it might become small at a far side. 

)030] Furthermore, realization of the magnetic recorder and reproducing device of high recording density which was 
"ccellent in the RF property was enabled by realizing the compound-die thin film magnetic head which was excellent 
I the RF property, and using this compound-die thin film magnetic head by making the above-mentioned record 
mction part form in piles with the regenerative function section. 
)031] 

Embodiments of the Invention] Hereafter, the form of operation of this invention is explained with reference to a 

rawing based on an example. 

)032] 

rhe first example] Drawing of longitudinal section of the compound-die thin film magnetic head [ in / the first 
sample of this invention / in drawing 2 ] and drawing 1 are the perspective diagrams of the principal part of this head, 
loreover, drawing 3 is a plan when seeing the up core layer 13 of the compound-die thin film magnetic head in the 
rst example of this invention from the direction of the arrow of drawing 1 . 

)033] As shown in drawing 2 , in the compound-die thin film magnetic head concerning this invention, the lower 
lagnetic-shielding layer 3 which carried out the laminating of the magnetic films, such as NiFe, through the insulating 
lyer 2 is formed on the ceramic substrate 1. The laminating of the magnetic-reluctance type element layer 5, the 
lagnetic-domain control layer 6, and the electrode layer 7 is carried out one by one through the lower insulating layer 
formed from the insulating material of aluminum203 grade on a lower magnetic-shielding layer. On the up 
isulating layer 8 which covers the magnetic-reluctance type element layer 5 and the electrode layer 7, and is formed, 
le laminating of the up shield layer 9 which serves as the function as a lower core layer of the recording head 
lentioned later is carried out, and the reproducing head is constituted. Here, the width-of-face size by the side of the 
icord gap of the up shield layer 9 which serves as a lower core layer is formed so that it may become the same width 
f face as the width-of-face size by the side of the record gap of first magnetic layer 13a mentioned later, in view of a 
ledium opposed face. Let the width-of-face size by the side of the record gap of the up shield layer 9 which serves as 
lower core layer, and the width-of-face size by the side of the record gap of first magnetic layer 13a be the same 
'idth of face for suppressing the disclosure magnetic field from a truck edge, and reducing record bleeding. And the 
jcording head which consists of each magnetic layer is formed on this reproducing head. 

)034] Here, the width-of-face size by the side of the record gap of the up shield layer 9 which serves as a lower core 
lyer is formed so that it may become the same width of face as the width-of-face size by the side of the record gap of 
rst magnetic layer 13a mentioned later, in view of a medium opposed face. Let the width-of-face size by the side of 
le record gap of the up shield layer 9 which serves as a lower core layer, and the width-of-face size by the side of the 
;cord gap of first magnetic layer 13a be the same width of face for suppressing the disclosure magnetic field from a 
uck edge, and reducing record bleeding. And the recording head which consists of each magnetic layer is formed on 
lis reproducing head. 

)035] The laminating of the record gap layer 10 which consists of an insulator layer on the lower core layer 9 is 
mied out, it forms an insulating layer 12, the coil layer 11, and the up core layer 13 on it, and constitutes a recording 
sad. 

)036] Here, the up core layer 13 consists of two magnetic layers of magnetic layer 13a of the upper part first which 
mctions as an up magnetic pole by the record medium and the end which counters, and magnetic layer 13b of the 
pper part second which functions as an up yoke. Magnetic layer 13a of the upper part first functions as an up 
lagnetic pole by the record medium and the end which covmters. Magnetic layer 13b of the upper part second is 
lagnetically connected with the lower core layer 9 in a back position opposite to a record medium, and has the 
mction to transmit the magnetic flux guided from coil current to magnetic layer 13a of the upper part first. 
)037] Magnetic layer 13a of the upper part first consists of a front field 13al formed with the end-face width-of-face 
ze Wl equal to the width of recording track, and a back field 13a2 formed with the width-of-face size W2 larger than 
le width-of-face size Wl of a front field. 

)038] Magnetic layer 13b of the upper part second is larger than the width-of-face size Wl of the front field 13al of 
le first magnetic layer of the upper part in the back field 13a2 of magnetic layer 13a of the upper part first. In the field 
'hich was connected with this first magnetic layer of the upper part by width-of-face size W3 narrower than the width- 
f-face size W2 of the back field 13a2 of this first magnetic layer of the upper part, and retreated from this connection 
eld It is formed with a larger width-of-face size than the width-of-face size of the back field of the first 
Forementioned magnetic layer of the upper part, and has become the configuration which spreads crosswise gradually. 

)039] In this composition, after narrowing down magnetic flux on the flare point mentioned above, in order to connect 
lagnetically the first magnetic layer of the upper part, and the second magnetic layer of the upper part in the second 
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lagnetic layer first, connection area is small. Consequently, the RF recording characteristic aggravation by the eddy 
irrent in the connection side of the first magnetic layer of the upper part and the second magnetic layer of the upper 
art is mitigable. 

)040] Moreover, since the width-of-face size of the second magnetic layer of the upper part in the connection field of 
le first magnetic layer of the upper part and the second magnetic layer of the upper part is narrower than the width-of- 
ice size in the back field of the first magnetic layer of the upper part, it can suppress magnetic-flux disclosure in a 
>nnection field, and can supply magnetic flux to the first magnetic layer of the upper part effectively from the second 
tagnetic layer of the upper part. 

)041] Furthermore, since both sides become broader than the width-of-face size in the medium opposite end face of 
le fi-ont field of the first magnetic layer of the upper part equivalent to the width of recording track, the width-of-face 
ze of the second magnetic layer of the upper part in the connection field of the first magnetic layer of the upper part 
id the second magnetic layer of the upper part and the width-of-face size of the back field of the first magnetic layer 
rthe upper part become possible [ fiilly supplying magnetic flux required at the time of record to the record gap 
;ction near the medium opposed face ]. 

)042] That is, in the thin film magnetic head of this example, since it becomes possible to supply effectively the 
lagnetic flxix which could mitigate the RF recording characteristic aggravation by the eddy current, and was narrowed 
Dwn on the flare point in the second magnetic layer of the upper part upwards to the record gap section near the 
ledium opposed face, in a RF field 300MHz or more, the compound-die thin film magnetic head which has sufficient 
jcord capacity also by the ** width of recording track 1 micrometer or less is realizable. 

1043] Next, the manufacturing process of the compoimd-die magnetic head in the first example of this invention is 
cplained. 

)044] First, on the substrate 1 which consists of ceramic material, such as Al Chick, and by which precision polish 
as carried out, the insulating layer 2 which consists of a high insulation of aluminum 203 or Si02 grade and a non- 
lagnetic material is formed by tiie thickness of 5-10 micrometers using the sputtering method, a vacuum deposition, 
VD, etc., and a lower shield layer is formed by the thickness of about 3 micrometers on this insulating layer 2. The 
minating of the lower shield layer 3 is carried out using soft-magnetic-materials sputtering which consists of a 
^rmalloy, a Sendust, etc., or electrolysis plating. On the lower shield layer 3, the lower insulating layer 4 which 
>nsists of aluminum203 grade is formed by the spatter etc., and the magnetoresistance-efifect type element layer 5 
»rmed fix)m various magnetic layers on it is formed in a desired pattern configuration. The huge magnetoresistance- 
ifect type (OMR) element fi-om which a bigger reproduction output than an anisotropy magnetoresistance-effect type 
VMR) element and the AMR element is obtained as a magnetoresistance-efifect type element layer 5 is used. 
)045] Then, after removing the garbage of this magnetoresistance-efifect type element layer 5 using ion milling, the 
ectrode layer 7 which carried out the laminating of the conductive material aiming at supplying detection current, 
ich as Au, Ta, Cu, and aluminum, to the magnetic-domain control layer 6 and the magnetoresistance-efifect type 
ement layer 5 which consist of hard magnetic materials, such as CoCrPt aiming at stabilizing the magnetoresistance- 
3ect type element layer 5 magnetically, is formed in right and left of the magnetoresistance-efifect type element layer 
one by one. 

)046] The laminating of the up insulating layer 8 which consists of al\jminum203 grade on it is carried out. 
loreover, the lower core layer 9 is formed with a spatter or electrolysis plating, and the reproducing head is formed, 
his lower core layer 9 consists of soft magnetic materials, such as a permalloy, and has a fiuiction as an up shield of 
le magnetoresistance-efifect type element layer 5. 

)047] Next, on the up [ a lower core-cum-] shield layer 9, insulator layers, such as aluminum 203 and Si02, are 
)rmed, and the record gap layer 10 is formed. Insulating-layer 12c which becomes a throw and the criteria of heigjit 
1 it is formed by the thickness of about 0.2 micrometers. 

)048] After forming insulating-layer 12c, magnetic layer 13a of the upper part first which forms 13 for an up core 
yer by the thickness of about 4 micrometers on it is formed in a desired configuration using fi-ame plating. At this 
me, magnetic layer 13a of the upper part first is formed so that it may become the same width-of-face size as the 
idth-of-face size W2 of the back field 13a2. Then, using ion milhng, by removing an unnecessary portion, the fi-ont 
eld 13al is formed so that it may become the width-of-face size Wl equal to the desired width of recording track. 
)049] As for the width-of-face size W2 of the back field 13a2, it is desirable to carry out more than the two times of 
le width-of-face size Wl of the front field 13al here. Since magnetic flux can be effectively supplied to near the 
;cord gap near a medium opposed face if it is made such composition, a generating magnetic field becomes large, and 
good recording characteristic can be obtained. When forming the width-of-face size W of the front field 13a2 in 0.6 
licrometers, it is desirable to form the width-of-face size of a back field in 1.2 micrometers or more. 
)050] Furthermore, if length D of the front field 13al of magnetic layer 13a of the upper part first is formed shorter 
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lan the throat height H, it will become possible to supply magnetic flux more effectively to the section near the 
ledium opposed face. When specifically forming the throat height H in 1.0 micrometers, length D of the front field 
3al is formed in 0.5 micrometers. 

»051] Moreover, record bleeding from a truck edge can be reduced by processing it so that the width-of-face size of 
lagnetic layer 13a of the upper part first and the width-of-face size by tfie side of the record gap of the lower core 
yer 9 may be arranged identically, in view of a medium opposed face. 

>052] As a magnetic material which constitutes magnetic layer 13a of the upper part first, a FeNi alloy, CoMiFe, etc. 
hich increased Fe composition with saturation magnetic flux density higher than a permalloy and a permalloy are 
5ed. If it is made such tiie two-layer structure that may be formed by the two-layer structure which is large and makes 
nail saturation magnetic flux density of the magnetic material which constitutes magnetic layer 13a of the upper part 
rst by the far side by the side near the record gap layer 10, since the whole width of recording track will be covered 
id a record magnetic field and magnetic field inclination will serve as a uniform distribution, a recording 
laracteristic improves. 

>053] Specifically, the layer of the side near the record gap layer 10 of magnetic layer 13a of the upper part first is 
>rmed with the FeNi alloy which increased Fe composition, and the layer of a far side is formed by the permalloy. 
»054] Next, insulating-layer 12b, such as aluminimi 203, is formed after forming the width of recording track by ion 
illing more thickly than first magnetic layer 13a, flattening processing is performed using mechanization study-polish 
;;MP), and the front face of up magnetic layer 13a is exposed. Then, insulating-layer 12a, such as the coil layer 1 1 
hich consists of conductive material, such as Cu, aluminum 203, and Si02, is formed one by one. Here, although the 
lisel is fiirther illustrated as a coil layer 1 1 to drawing 2 , even if it makes a coil layer into a bilayer or the multilayer 
three layers, there is especially no problem. 

>055] Insulating-layer 12a is formed in the configuration of a request of magnetic layer 13a of the upper part second 
hich consists of soft magnetic materials, such as a permalloy, with frame plating after formation. At this time, in the 
ont face of the back field 13a2 of magnetic layer 1 3a of the upper part first which carried out flattening by CMP, 
agnetic layer 13b of the upper part second is larger than the width-of-face size Wl of the front field 13al of magnetic 
yer 1 3a of the upper part first, and it is formed so that it may become narrower than the width-of-face size W2 of the 
ick field 13a2. 

»056] Moreover, in order to supply effectively the magnetic flux guided from coil current to the record gap near the 
edium opposed face, width-of-face size W3 in a connection field with 1 3a of the upper part first of magnetic layer 
5b of the upper part second has the larger possible desirable one. When process tolerance is also considered 
)llectively, in this example, it is desirable to increase width-of-face size W3 in a connection field with magnetic layer 
Ja of the upper part first of magnetic layer 13b of the upper part second 0.8 times of the width-of-face size W2 of tiie 
ick field 13a2 of magnetic layer 13a of the upper part first. 

i057] For example, when setting the width-of-face size W2 of 0.6 micrometers and the back field 13a2 to 2.0 
icrometers for the width-of-face size Wl of the front field 13al of magnetic layer 13a of the upper part first, width- 
>face size W3 in a connection field with magnetic layer 13a of the upper part first of magnetic layer 13b of the upper 
irt second is formed in 1.6 micrometers. 

i058] And the compound-die thin film magnetic head which covers the whole by the protective coat 14 and starts this 
vention is completed. 

i059] Moreover, the lower [ an up shield layer-cum-] core layer 9 may separate and form an up shield layer and a 
wer core layer. In this case, what is necessary is just to form a lower core layer further througji an insulating layer 
ler forming an up shield layer. Thus, if an up shield layer and a lower core layer are separated and formed, since the 
stance of the magnetoresistance-effect type element and record gap which read information will separate, the 
fluence of the magnetic-reluctance type element on a record magnetic field can be mitigated, and the stable output 
in be obtained. The laminating of Si02 or the aluminum 203 is specifically carried out for the up shield layer which 
msists of soft magnetic materials, such as a permalloy, as an insulating layer after formation by plating, the spatter, 
c. after forming an up insulating layer, and a lower core layer is further formed by the permalloy etc. on it. 
i060] Furthermore, the lower [ an up shield-cum-] core layer 9 may form the magnetic flux guided from coil current 
f dividing into two, the portion transmitted to a record gap, and the portion which functions as lower magnetic poles 
ibstantially. 

>061] Thus, in the compound-die thin film magnetic head concerning the formed this invention, it becomes possible to 
itigate the influence on the RF recording characteristic aggravation by the eddy current produced in the connection 
de of magnetic layer 13a of the upper part first, and magnetic layer 13b of the upper part second. 
»062] 

Tie second example] Furthermore, the second example concerning this invention is explained with reference to 
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rawing 4 and drawin g 5 . Drawing 5 is drawing of longitudinal section of the compoimd-die thin film magnetic head 
f the second example, and drawing 4 is the perspective diagram of the principal part of this head. 
)063] After carrying out the laminating of the insulating layer 2 on a substrate 1 in this example, the lower shield 
lyer 3, the lower insulating layer 4, the magnetoresistance-eflfect type element layer 5, the magnetic-domain control 
tyer 6, the electrode layer 7, the up insulating layer 8, and up shield layer 9b are formed one by one, and the 
^producing head is formed. The composition of the compoiind-die thin film magnetic head in this example so far is 
le same as that of the first example. However, some different features firom the first example are that it describes 
slow. 

)064] The laminating of the record gap layer 10 which consists of an insulator layer on the lower core 9 is carried out, 
forms the coil layer 1 1 and the up core layer 13 on it, and constitutes a recording head. 

)065] Here, the up core layer 13 consists of two magnetic layers of magnetic layer 13a of the upper part first, and 
lagnetic layer 13b of the upper part second. Magnetic layer 13a of the upper part first fimctions as an up magnetic 
Die by the record medium and the end which counters. It connects with the lower core layer 9 magnetically by the 
;cord medium and the end which does not counter, and magnetic layer 13b of the upper part second has the fimction 
► transmit the magnetic flux guided firom coil current to magnetic layer 13a of the upper part first. 
)066] Moreover, the lower core 9 consists of three magnetic layers, first magnetic layer of the lower part 9b, second 
lagnetic layer of the lower part 9a, and auxiliary magnetic pole layer 9c, as shown in drawing 4 and drawing 5 . While 
lagnetic layer 9b of the lower part first has the function which is connected with magnetic layer 1 3b of the upper part 
jcond by the record medium and the end which does not counter, and supplies the magnetic flux fi"om coil cxirrent to 
lagnetic layer 9a of the lower part second, it serves also as the fiinction of an up shield to the reproducing head, 
lagnetic layer 9a of the lower part second functions as a lower magnetic pole by the end which counters a record 
ledium. Auxiliary magnetic pole layer 9c connects magnetically magnetic layer 9b of the lower part first, and 
lagnetic layer 9a of the lower part first with a record medium by the end which coxmters. 

)067] Here, the interval of the field which counters the record gap of magnetic layer 9a of the lower part second, and 
le field which coimters the record gap of magnetic layer 13a of the upper part first is formed so that a record medium 
lay extend fi-om a pneumatic bearing side to the back of an opposite side by the length equivalent to record gap 
ingth. Furthermore, the length LI of a direction perpendicular to the pneumatic bearing side of magnetic layer 9a of 
le lower part second has come to become the composition made longer than the length L2 of this direction of 
oxiliary magnetic pole layer 9c. 

)068] In such the compound-die thin film magnetic head of composition, since magnetic layer 13a of the upper part 
rst will be formed on the flat fi-ont face of the record gap layer 10, a part without the level difference of an insulating 
lyer and still highly precise width-of-recording-track formation are attained. 

)069] Furthermore, tiie field where magnetic layer 9a of the lower part second and auxiliary magnetic pole layer 9c do 
Dt connect the length LI of a direction perpendicular to the pneumatic bearing side of magnetic layer 9a of the lower 
art second by making it longer than the length L2 of this direction of auxiliary magnetic layer 9c is formed. In this 
eld, since magnetic-flux disclosure can be suppressed, it becomes possible to centralize the magnetic flux guided 
om a coil only on the section near the record gap in a medium opposed face. 

)070] Next, the manufacturing process of the compound-die magnetic head in the second example of this invention is 
icplained. In addition, the process which forms magnetic layer 9b of the lower part first which serves as the fimction as 
1 up shield of a magnetoresistance-eflfect type element fi-om the process which forms an insulating layer 2 in a 
ibstrate 1 is the completely same process as the first example. 

)071 ] After forming magnetic layer 9b of the lower part first which serves as the fimction as an up shield of a 
lagnetoresistance-eflfect type element fi-om soft magnetic materials, such as a permalloy, auxiliary magnetic layer 9c 
'hich similarly consists of a permalloy etc. is formed in a desired configuration combining the frame plating 
alvanizing method and ion milling. 

)072] And after covering auxiliary magnetic pole layer 9c by insulating-layer 12c and performing flattening 
rocessing by CMP, the fi-ont face of auxiliary magnetic pole layer 9c is exposed. Then, package formation of the three 
lyers of magnetic layer 13of the upper part first which fiinctions as magnetic pole of second magnetic layer of the 
)wer part 9a [ which fimctions as a lower magnetic pole of a lower core ], record gap layer 10, and up core a is carried 
ut at a desired configuration using the frame galvanizing method. 

)073] For this reason, in a medium opposed face, the width-of-face size by the side of the record gap of magnetic 
lyer 9a of the lower part second and magnetic layer 13a of the upper part first will be formed in the same width of 
ice. Moreover, to the pneumatic bearing side of magnetic layer 9a of the lower part second, the length LI of a 
erpendicular direction is formed so that it may become long composition from the length L2 of this direction of 
uxiliary magnetic pole layer 9c. 
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)074] At this time, it is desirable to form the length LI of a perpendicular direction in 3 or more times of the length L2 
f this direction of auxiliary magnetic pole layer 9c to the pneumatic bearing side of magnetic layer 9a of the lower 
art second. LI is formed in 3 micrometers or more when forming these L2 in 1 micrometer. 

)075] A FeNi alloy, CoNiFe, etc. to which the magnetic material which constitutes magnetic layer 9a of the lower part 
jcond and magnetic layer 13a of the upper part first increased Fe composition with saturation magnetic flux density 
tgher than a permalloy and a permalloy are used. 

)076] Fixrthermore, since an insulator cannot be used for the material of the record gap layer 10 when carrying out 
ackage formation of second magnetic layer of the lower part 9a, the record gap layer 1 0, and the three layers of 
lagnetic layer 13of the upper part first a, and using electrolysis plating, Cu, Ta, etc. which are nonmagnetic 
OTductivity material are used. 

)077] Then, after covering the whole by insulating-layer 12b again and exposing the fi"ont face of magnetic layer 13a 
f the upper part first by flattening processing by CMP, the coil layer 1 1 and insulating-layer 12a are formed on it. 
hen, magnetic layer 13b of the upper part second which consists of soft magnetic materials, such as a permalloy, is 
)rmed in a desired configuration by the frame galvanizing method. At this time, magnetic layer 13b of the upper part 
5Cond uses for and forms the frame galvanizing method etc. on the front face which carried out flattening by CMP. 
jid the whole is covered by the protective coat 14 and the compound-die thin film magnetic head which is the second 
fcample of this invention is completed. 

)078] In the compound-die thin film magnetic head of the composition of the second example, second magnetic layer 
f the lower part 9a, the record gap layer 10, and three layers of magnetic layer 13of the upper part first a are 
Dllectively formed using the frame galvanizing method. Therefore, since it mentioned above and the width-of-face 
ze by the side of the record gap of second magnetic layer of the lower part 9a and magnetic layer 13a of the upper 
art first is formed of the resist frame by which pattern formation was carried out to high degree of accuracy, the 
Dubling precision of the width-of-face size which is these two also improves. 

)079] Furthermore, the compound-die thin film magnetic head which can mitigate the influence on the RF recording 
laracteristic aggravation by the eddy current is realizable by using the up core structure explained in the first example 
3 shown in drawing 6 . 
)080] 

rhe third example] An example of the magnetic disk unit using the thin film magnetic head which starts this invention 
' drawing 7 is shown as the third example. 

)081] The magnetic-recording medium 51 by which this equipment records information and which can be rotated, and 
means 52 to rotate this magnetic-recording medium. The compoxmd-die thin film magnetic head 53 which reproduces 
iformation for information from record or this information magnetic-recording medixrai to this magnetic-recording 
ledium, A means 54 to make this compoimd-die thin film magnetic head access the aforementioned magnetic- 
jcording medium. The signal input means to this compound-die thin film magnetic head, a record regenerative-signal 
rocessing means 55 to perform output signal reproduction from this compound-die thin film magnetic head, and the 
lechanism section 56 that this compound-die thin film magnetic head shimts at the time of an unload were constituted 
5 shown in drawing 7 . 

)082] Thus, as a result of over- writing property measurement estimating the performance of the recording head by 
lis invention stated in the first example and the second example with the constituted equipment, the outstanding RF 
jcording characteristic 30dB or more was obtained also in the RF field 300MHz or more. 

)083] An example of the RF recording characteristic comparative evaluation of this invention and the conventional 
lin film magnetic head is shown in drawing 9 . In this view, a horizontal axis is record frequency (MHz unit), and a 
ertical axis is the over-writing property (dB unit) of a signal. It is among this drawing as a result of [ of the frequency 
tiaracteristic by the thin film magnetic head which the black dot showed to the first example of this invention, and the 
Dnventional thin film magnetic head which the white roxmd head showed to d rawin g 13 ] measurement. The RF 
roperty is improving sharply by the thin film magnetic head of this invention, and this result is an example which 
lows tfiat the outstanding RF recording characteristic 30dB or more was obtained like **** also in the RF field which 
jcceeds 300MHz by this invention. 

)084] Moreover, according to the example of **** 3, the high recording density magnetic mediimi described below is 
Iso received. Can record enough in a RF field and a high-speed-data transfer of the record frequency of 300MHz or 
lore and 10,000 or more rpm of magnetic-disk rotational frequencies is possible. Moreover, in this invention first and 
le second example, the information record regenerative apparatus of two or more [ 20GB //inch ] field recording 
ensity which was excellent in the RF recording characteristic, and 80 or more MB/s of transfer rates is obtained from 
eing compounded with the reproducing head which has a magnetoresistance-effect type element as mentioned above. 
)085] The aforementioned magnetic disk forms the magnetic film 62 which makes Co a principal component by the 



Page 10 of 11 



lickness of 15nm, after forming the ground film which made Cr the principal component on the rigid base which 
lakes a principal component the glass used as a substrate 61, the soda alumino silica glass by which the chemical 
xengthening was carried out, or ceramics, as shown in drawing 8 . Furthermore, on it, the lubricant which formed the 
rotective coat 63 upwards by the thickness of 4nm, and makes a perfluoroalkyl polyether etc. a principal component is 
pplied, and lubricating film 64 with a thickness of 2nm is formed. 

)086] The magnetic film 62 which makes Above Co a principal component may contain at least one element chosen 
om Cr and Pt. Although the magnetic-recording medium was formed using the Co-21 atom %-15 atom %Pt alloy 
irget in this example, since a medium noise will increase if addition concentration is decreased rather than 1 8 atom %, 
le concentration of Cr to add may be the range of 1 8 atom % to 23 atom %. When it decreases rather than 12 atom % 
id the product Brt of the residual magnetic flux density of a medium and the thickness of a magnetic film is 3niA or 
;ss, if platinum addition concentration is held for a long time [ after / record ], thermal fluctuation will become easy to 
roduce it. Moreover, when platinum addition concentration was added exceeding 30 atom %, the overwrite property 
eteriorated. As for the addition concentration of the platinum added from these results, it is desirable that it is below 
0 atom % more than 12 atom %. Furthermore, as an alloying element, by choosing B and P, the diameter of crystal 
rain of a magnetic layer turns minutely, and is usefixl to reduction of a medium noise. As for the amount of these 
lloying elements, it is desirable from the point of the mass-production nature of a target to consider as a maximum of 
atom %. 

)087] The lower core which counters with a record medium in the field close to a mediimi so that clearly from the 
30ve example, A record medium, the record gap layer which counters, and the first magnetic layer of the upper part 
'hich counters with a record medium and fimctions as up magnetic poles at the time of record. The laminating of the 
jcond magnetic layer of the upper part which fimctions as an up yoke at the time of record is carried out one by one. 
jid a pnexmiatic bearing layer is constituted from an end face of the aforementioned lower core and the first 
forementioned magnetic layer of the upper part. In the field near this pneumatic bearing side, the laminating of the 
jcond aforementioned magnetic layer of the upper part is carried out on the first aforementioned magnetic layer of the 
pper part. A laminating is carried out on the thin film coil wrapped in the field which retreated by the insulating layer 
id insulating layer on the aforementioned record gap layer, from this pneumatic bearing side fiirther in a back position 
pposite to a record medium The front field in which the aforementioned lower core and the second aforementioned 
lagnetic layer of the upper part are connected with, and the first aforementioned magnetic layer of the upper part is 
)rmed with the end-face width-of-face size in a medium opposed face. It consists of back fields formed with a larger 
'idth-of-face size than the width-of-face size of the aforementioned front field. And the second aforementioned 
lagnetic layer of the upper part is connected with the first aforementioned magnetic layer of the upper part in the back 
eld of the first aforementioned magnetic layer of the upper part with a larger width-of-face size smaller than the 
'idth-of-face size of the back field of the first aforementioned magnetic layer of the upper part than the width-of-face 
ze of the front field of the first aforementioned magnetic layer of the upper part. In the field which retreated from the 
ack field's, it is formed with the larger width-of-face size than the width-of-face size of the back field of the first 
Forementioned magnetic layer of the upper part rather than this coimection field. By the thin film magnetic head 
^hich has the substrate which fiirthermore supports the aforementioned lower core, the aforementioned record gap 
lyer, the first aforementioned magnetic layer of the upper part, the second aforementioned magnetic layer of the upper 
art, the aforementioned insulating layer, and the aforementioned thin film coil It was able to compare, when based on 
le conventional thin film magnetic head, and the RF recording characteristic of magnetic recording was able to be 
lised sharply. 

)088] Moreover, the first magnetic layer of the lower part which counters with a record medium and fimctions as a 
)wer yoke in the field close to a medium at the time of record, A record medium, lower auxiliary magnetic pole **** 
^hich counters, and the second magnetic layer of the lower part which coxmters with a record medium and fimctions as 
)wer magnetic poles at the time of record, A record medium, the record gap layer which counters, and the first 
lagnetic layer of the upper part which counters with a record medium and functions as up magnetic poles at the time 
f record, The laminating of the second magnetic layer of the upper part which functions as an up yoke at the time of 
5Cord is carried out one by one. And a pneumatic bearing layer is constituted from an end face of the first 
forementioned magnetic layer of the lower part, a lower auxiliary magnetic pole layer and the second magnetic layer 
f the lower part, and the first aforementioned magnetic layer of the upper part. In the field near this pneumatic bearing 
ide, the laminating of the second aforementioned magnetic layer of the upper part is carried out on the first 
forementioned magnetic layer of the upper part. A laminating is carried out on the thin film coil wrapped in the field 
/hich retreated by the insulating layer and insulating layer on the aforementioned record gap layer. Furthermore, the 
rst aforementioned magnetic layer of the lower part and the second aforementioned magnetic layer of the upper part 
re connected from a pneumatic bearing side in a back position opposite to a record medium. Furthermore, it is formed 
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) that a record medium may extend from a pneumatic bearing side to the back of an opposite side by the length by 
hich the opposite interval of the second aforementioned magnetic layer of the lower part and the first aforementioned 
agnetic layer of the upper part is equivalent to record gap length. Furthermore, the length of a direction perpendicular 
- the pneumatic bearing side of the second aforementioned magnetic layer of the lower part forms for a long time than 
e length of this direction of a lower auxiliary magnetic pole layer. And the first aforementioned magnetic layer of the 
•wer part, the aforementioned lower auxiliary magnetic pole layer, the second aforementioned magnetic layer of the 
•wer part, Also by the thin film magnetic head which has the aforementioned record gap layer, the first 
brementioned magnetic layer of the upper part, the second aforementioned magnetic layer of the upper part, the 
brementioned insulating layer, and the substrate that supports the aforementioned thin film coil, it was able to 
>mpare, when based on the conventional thin film magnetic head, and the RF recording characteristic of magnetic 
jcording was able to be raised sharply. 
>089] 

iflFect of the Invention] According to the thin film magnetic head concerning this invention, the influence on the RF 
scording characteristic aggravation by the eddy current can be mitigated, and the compound-die thin film magnetic 
5ad which has the outstanding RF recording characteristic 30dB or more in a RF field 300MHz or more can be 
:alized. 
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